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1. INTRODUCTION

At the request of the State of Delaware Department of Natural Resources and Environmental
Control (DNREC), EA Engineering, Science, and Technology performed 10-day solid phase
survival toxicity tests with the amphipod Leptocheirus plumulosus. The purpose of this study
was to evaluate the toxicity of three sediment samples collected from the Delaware River
following an oil spill upstream. These three samples were collected on 15 December 2004, 16
days after sediment samples were collected to establish baseline toxicity profiles. The results of
the L. plumulosus sediment toxicity testing performed on the 29 November 2004 baseline

sediment samples is presented in EA Report #4677.
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2. MATERIALS AND METHODS

2.1  SAMPLE RECEIPT AND PREPARATION

Three sediment samples were collected by DNREC personnel on 15 December 2004 and
transported on ice to EA’s Ecotoxicology Laboratory in Sparks, Maryland. Upon receipt at EA
on 22 December 2004, the sediment samples were logged in and assigned EA laboratory
accession numbers, and were stored in the dark in a secured walk-in cooler at <4°C until used for
testing. Prior to use in testing, each sediment was homogenized, and large rocks and debris were
manually removed and discarded from the sample. Table 1 summarizes the sample
identifications, accession numbers, and collection and receipt information for the sediment

samples. Chain-of-custody records are included in Attachment L.

2.2 CONTROL SEDIMENT

A sample of sediment from Codorus Creek, Pennsylvania, was used as the control sediment for
the toxicity testing. The sediment was collected in an area designated as a state wild trout
stream. Sediment collected from this location has historically been non-toxic and is routinely

utilized as a control in EA’s sediment toxicity tests.

2.3 OVERLYING WATER

Artificial sea water (Forty Fathoms sea salts) at 5 ppt salinity was used as the overlying water.
Dechlorinated tap water was used to prepare the artificial sea water. The source of the tap water
was the City of Baltimore municipal water system. Upon entering the laboratory, the water was
passed through a high-capacity, activated-carbon filtration system to remove any possible
contaminants such as chlorine, detergents, and other possible trace organic contaminants. This
water source has proven safe for aquatic organism toxicity testing at EA as evidenced by
maintenance of multigeneration Daphnia sp., H. azteca and fathead minnow cultures with no

evident loss of fecundity.
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2.4 TEST ORGANISMS

Whole sediment toxicity testing was conducted with the estuarine amphipod Leptocheirus
plumulosus. The amphipods (2-4 mm) were acquired from Aquatic BioSystems. Organism lot
number LP-026 was received on 6 January 2005 and used to initiate the toxicity test on 11
January 2005. During the holding period, the organisms were gradually acclimated to laboratory
water at 20°C and the appropriate test salinity of 5 ppt. The organisms were fed finely ground

Tetramin flake food during the acclimation period.

2.5 TOXICITY TEST METHODS

All toxicity testing was conducted following EA’s standard operating procedures (EA 2003)
which are in accordance with US EPA guidance (1994).

The whole sediment toxicity tests were conducted as static, non-renewal tests with ten days of
exposure to the whole sediments and overlying water. Prior to initiation of the toxicity tests, the
sediments and overlying water were added to the test chambers, and the suspended sediments
were allowed to settle overnight. The addition of the test organisms to the exposure chambers on

the following day marked the initiation of the toxicity tests.

The L. plumulosus tests utilized 1-L beakers as the exposure chambers, with each beaker
containing 200 ml of sediment and 700 ml of overlying water. There were five replicate
chambers for each sediment sample and control. Test organisms were randomly assigned to the

test chambers, 20 organisms per replicate chamber for a total of 100 organisms per sample.

The tests were maintained at 20+1°C with a 16-hour light/8-hour dark photoperiod. The test
chambers were visually inspected daily for abnormal organism behavior/lack of burrowing.
Water quality measurements of temperature, pH, dissolved oxygen, and salinity were recorded
daily on one replicate of each sample and control. The water quality parameters measured
during the toxicity tests are summarized in Table 2. The test organisms were not fed during the
10-day exposure period. After ten days of exposure, the test organisms were retrieved from the

samples and the number of live organisms per replicate was recorded.
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Statistical analyses were performed on the whole sediment test data according to US EPA (1994)
guidance and using the ToxCalc statistical software package (Version 5.0, Tidepool Scientific
Software). Statistical analyses were performed to determine if exposure to either of the sediment
samples resulted in significantly lower (p=0.05) survival of the test organisms as compared to the
control sediment. A summary of the survival data for the L. plumulosus exposed to each
sediment sample is provided in Table 3. Copies of the original data sheets are included as

Attachment I.

2.6 REFERENCE TOXICANT TESTING

In conformance with EA’s quality assurance/quality control program requirements, reference
toxicant testing was performed on the acquired lot of L. plumulosus. The reference toxicant test
consisted of a graded concentration series of cadmium chloride in water only tests, with no
sediment present in the test chambers. The results of the reference toxicant test was compared to

established control chart limits.

2.7 ARCHIVES

Original data sheets, records, memoranda, notes, and computer printouts are archived at EA’s
Baltimore Office in Sparks, Maryland. These data will be retained for a period of 5 years unless

a longer period of time is requested by the State of Delaware Department of Natural Resources

and Environmental Control.
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3. RESULTS AND DISCUSSION

The results of the Leptocheirus plumulosus whole sediment toxicity tests met the current

NELAC standards, where applicable.

Table 3 summarizes the results of the toxicity tests conducted on the 15 December 2004
Delaware River sediment samples. There was 91 percent survival of L. plumulosus in sample
DRSEDO1, and 95 percent survival in sample DRSEDO2, after 10 days of exposure. The 10-day
survival in sediment DRSEDO03 was only 32 percent. The DRSEDO03 sample gave off an oily
sheen, and had a strong petroleum smell. Survival in the control sediment was 93 percent.
Statistical analysis indicated that the DRSEDO03 sample was the only post oil spill sediment
sample that was significantly (p=0.05) different from the control. There was no evidence of any

oil in the DRSEDO1 and DRSEDO2 test treatments.
The 48-hour LC50 for the reference toxicant test conducted on Lot LP-026 was 10.9 mg/L Cd,

which was within EA’s established laboratory control chart limits of 1 — 15.0 mg/L Cd,

indicating that the acquired organisms were of acceptable quality.
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TABLE 1

SUMMARY OF COLLECTION AND RECEIPT INFORMATION FOR 15
DECEMBER 2004 SAMPLES FROM DELAWARE RIVER

Sample
Identification

EA Accession
Number

Collection
Time and Date

Receipt
Time and Date

CONTROL

DRSED 01

DRSED 02

DRSED 03

AT5-021

AT4-800

AT4-798

AT4-799

10 January 2005
1345, 15 December 2004
1530, 15 December 2004

1130, 15 December 2004
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10 January 2005
1600, 22 December 2004
1600, 22 December 2004

1600, 22 December 2004
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TABLE 2 SUMMARY OF WATER QUALITY PARAMETERS FROM 10-DAY WHOLE SEDIMENT TOXICITY TESTING

WITH Leptocheirus plumulosus ON DELAWARE RIVER SEDIMENTS

Test Species:

Leptocheirus plumulosus

Test Number: TN-05-013
Water Quality Parameters — Range
EA Accession Temperature Dissolved Oxygen Salinity
Sample ID Number (°C) pH (mg/L) (ppt)
Lab Control ATS5-025 19.0-20.9 6.7-7.4 3.9-8.5 4.3-5.0
DRSED 01 AT4-800 19.0-21.0 6.7-7.6 3.6-8.6 4.3-5.0
DRSED 02 AT4-798 19.0-20.9 6.8-7.6 4.4-8.4 4.5-4.9
DRSED 03 AT4-799 19.0-20.5 6.7-7.4 3.2-8.5 4.4-5.0
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TABLE3 RESULTS OF 10-DAY WHOLE SEDIMENT TOXICITY TESTING WITH
Leptocheirus plumulosus ON DELAWARE RIVER SEDIMENTS

Test Species: Leptocheirus plumulosus

Test Number: TN-05-013

Sample Date: 15 December 2004

Test Date: 11-21 January 2005

10-Day
Test Treatment % Survival
LAB CONTROL 93

DRSED 01 91
DRSED 02 95
DRSED 03 32

(a) Significantly different (p=0.05) from the laboratory control.

page 10 EA Report Number 4691



ATTACHMENT I

Data Sheets and Statistical Analyses
(12 pages)



Environmental Laboratory Section - Division of Water Resources
Department of Natural Resources and Environmental Control
89 Kings Highway, Dover, DE 19901 (302) 739-477]
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TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS
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TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number: 710005 .08

TEST ORGANISM Beginning Date: Y11 |OS Time: [D (S
Client: l\M KEC Common Name: &/V\'\,’D}’LL"OO (( Ending Date: z/2/‘ )06 Time: 1S
QC Test Number: TN -05-01% Scientific Name: _ |- ’O‘ LLLLOR S
TARGET VALUES Temp: 20O < pH: _6.0-9.0 po:  Z40% mgn Salinity: 5
Temperature (°C) pH Dissolved QOxygen {mg/L) Salinity {ppt)
ot rep | © 23] 4 6|0 3 ol1]12]3|als o|l1]l2|3]|a 6
Condrol |@e 13 £0 4.9
ATY- 1193 [Ao 74 o) 44
AT-T149 LAl 1 (-0 5D
AT- 1500 12 A 50
Meter Number2uip 100 M\ 240
Time |50 0 9ys] 0
Initials ?E 0(’) pe (?b
ATS-T13

03/01/00



EA

TOXICOLOGY LABORATORY BENCH SHEET

Project Number: 70605 . OR |

Client: DARS <

QC Test Number: TN -OS O

Date/Time/Initials

Comme‘nts}/Activity

YioJos 1115 FBIcES

Vs TC° PéjcES -

e

Visios |30 _P&

f/ia/OY 1200 w4

T Dissolved ox

Msczlfg;/es had a lot of
dfﬂd clams im Yhe 5W/€ ‘

SMP/E ATY-T99 1 had a very
577’@’13 orl -like smell.

Cpetrolevm)

i /\//7{3 Samples  faken ancd.  ail
bepkers  renewed.

o —FeL below

H0% HeaKers WL awerated
Ualtly , apPrex | bobble /Ssec.

The pTH- 799 rephcades /7@’4
| burrow hotes Cormpares
fiwjj;@,/ samples. Feplicate |

Jridescent = P
Preses) = ON Ghe soOrface

\/f\f/ Wﬂj R

é’*”fi‘* Ary-vaq  had V&L“dlwﬂ wmell

aw{/{ olavieng wv(’ofl 7. oA Yt ©%°n .'<mj1 %
l .“’ﬂ(' ((, WQ‘I‘OL- O; I [OL‘ Il§ re Cf);/c/:

TL\‘“’ ey Sl'wivx wes ohserve

‘, [y 4(/\{/ < ;EV [ &2
Ced evendd Al i ATS-T29
SPYETT 03/01/00

5

A~ a.fts/



Leptocheirus plumulosus 10-Day Test

Start Date: 1/11/2005 Test ID: TN-05-013 Sample ID: DNREC
End Date: 1/21/2005 Lab ID: Sample Type: Sediments
Sample Date: Protocol: EPAA 91-EPA Acute Test Species: LP-Leptocheirus plumulosus
Comments:
Conc-% 1 2 3 4 5

Control  0.9000 0.9500 0.9500 0.8500 0.9000

Sed 01 09500 09500 0.9000 0.8500 0.9000

Sed 02 0.9500 0.9000 0.9500 0.9500 1.0000

Sed 03 0.3500 0.3500 0.2000 0.4000 0.3000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Control  0.9300 1.0000 1.3068 1.2490 1.3453  4.034 5

Sed 01 0.9100 0.9785 1.2724 1.1731 1.3453 5772 5 0.852 1.860 0.0752

Sed 02 0.9500 1.0215 1.3487 1.2490 1.4588 5.509 5

Sed 03 0.3200 0.3441 0.5988 04636 0.6847 14.062 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.90981 0.781 -0.2799 -1.3111
F-Test indicates equal variances (p = 0.54) 1.94133 23.1539
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE  F-Prob df
Homoscedastic t Test indicates no significant differences 0.04261 0.04572 0.00296 0.00409 0.41909 1,8
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m o REPORT QUALITY ASSURANCE RECORD
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